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TABLE 1
SUMMARY OF SODIUM PERMANGANATE INJECTION EVENTS

60 OLYMPIA AVENUE
WOBURN, MASSACHUSETTS

Event Method
Approximate 

Strength (Percent 
Solution)

Trenches Injection 
Wells DPs East Side 

DPs

SW 
Corner 

DPs
TOTAL

2005 Gravity 40% 8,464
September 1 Trenches 40% 1,059 --- --- --- --- 1,059

September 15 Trenches 40% 1,077 --- --- --- --- 1,077
September 29 Injection Wells 40% 244 914 --- --- --- 1,158

October 13 Trenches 40% 1,093 --- --- --- --- 1,093
November 3 Injection Wells 40% 26 975 --- --- --- 1,001

November 10 Trenches 40% 1,010 --- --- --- --- 1,010
November 22 Injection Wells 40% 62 906 --- --- --- 968
December 16 Injection Wells and Trenches 40% 401 698 --- --- --- 1,099

2007 Pressure and Gravity 10 to 20% 580
September 6 K-Series Injection Wells 10 to 20% --- 384 --- --- --- 384
September 6 Injection Wells 20% --- 196 --- --- --- 196

2008 Direct Push and Gravity 1 to 5% 16,413
May 20 to 22 Direct Push (DP) Locations, Injection Wells, and Trenches 5% 330 609 2,338 --- --- 3,277

October 13 and 15 Direct Push Locations East of Treatment Cell 1% --- --- --- 970 --- 970
October 15 to 17 Direct Push Locations, Injection Wells, and Trenches 2 to 4% 913 21 1,832 --- --- 2,766

November 10 to 14 Direct Push Locations, Injection Wells, and Trenches 2 to 3% 412 85 4,472 --- --- 4,969
December 8 to 11 Direct Push Locations and Trenches 2 to 3% 351 --- 4,080 --- --- 4,431

2009 Direct Push and Gravity 0.5 to 3% 13,432
April  21 to 23 Direct Push Locations and Trenches 2 to 3% 102 --- 2,496 1,614 --- 4,212
May 19 to 22 Direct Push Locations, Injection Wells, and Trenches 2 to 3% 612 37 4,110 --- --- 4,759

June 24 Injection Wells and Trenches 0.5 to 3% 240 45 --- --- --- 285
November 16 to 20 and 23 Direct Push Loctions, Injection Wells, and Trenches 2 to 3% 124 65 2,042 1,296 649 4,176

2010 Direct Push and Gravity 0.5 to 1% 34,326
June 7 to 11 Direct Push Loctions, Injection Wells, and Trenches 0.5 to 1% 4,410 576 3,940 2,235 1,763 12,924

July 29 Injection Wells and Trenches 0.5% 150 --- --- --- --- 150
November 1 to 5 and 8 to 10 Direct Push Locations, Injection Wells, and Trenches 0.5% 9,128 10 7,368 2,620 2,126 21,252

2011 Direct Push and Gravity 0.5 to 1% 20,635
June 13 to 17, 20, and 21 Direct Push Locations, Injection Wells, and Trenches 0.5 to 1% 8,917 191 6,860 2,511 2,156 20,635

TOTAL: 30,661 5,711 39,538 11,246 6,694 93,850

NOTES:

Volume (Gallons) 

1) A total of 208 55-gallon containers of 40% sodium permanganate solution have been injected at the Site. 
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TABLE 2
SUMMARY OF SODIUM PERMANGANATE INJECTION VOLUMES-DP-SERIES 

60 OLYMPIA AVENUE 
WOBURN, MASSACHUSETTS

WELL ID DATE DEPTH INTERVALS 
BGS (ft)

MEASURED 
TOTAL

VOLUME
(gallons)

8-9
9-10

10-11
11-12
12-13
13-14
14-15
15-16
16-17
17-18
8-9
9-10

10-11
11-12
12-13
13-14
14-15
15-16
16-17
17-18
8-9
9-10

10-11
11-12
13-14
14-15
15-16
16-17
17-18
8-9
9-10

10-11
11-12
12-13
13-14
14-15
15-16
16-17
17-18

May 2008 Inside Treatment Cell 5% Solution

DP-004

117.3

123.6

1655/20/2008

DP-001 5/20/2008

DP-002 5/20/2008

1695/20/2008DP-003
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TABLE 2
SUMMARY OF SODIUM PERMANGANATE INJECTION VOLUMES-DP-SERIES 

60 OLYMPIA AVENUE 
WOBURN, MASSACHUSETTS

WELL ID DATE DEPTH INTERVALS 
BGS (ft)

MEASURED 
TOTAL

VOLUME
(gallons)

8-9
9-10

10-11
11-12
15-16
16-17
17-18

8-9
9-10

10-11
13-14
15-16
16-17
8-9

13-14
10-11
11-12
12-13
13-14
14-15
15-16
16-17
17-18
10-11
11-12
12-13
13-14
14-15
15-16
16-17
17-18

DP-010 5/21/2008 15-16 209
DP-011 5/21/2008 15-16 77
DP-012 5/21/2008 15-16 131
DP-013 5/22/2008 15-16 172
DP-014 5/22/2008 15-16 221
DP-015 5/22/2008 15-16 91

DP-007 5/21/2008 33.65

DP-009 5/21/2008 294

5/20/2008DP-006

2425/21/2008DP-008

168

May 2008 Inside Treatment Cell 5% Solution (continued)

DP-005

124

5/20/2008
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TABLE 2
SUMMARY OF SODIUM PERMANGANATE INJECTION VOLUMES-DP-SERIES 

60 OLYMPIA AVENUE 
WOBURN, MASSACHUSETTS

WELL ID DATE DEPTH INTERVALS 
BGS (ft)

MEASURED 
TOTAL

VOLUME
(gallons)

13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18

9-10
13-14
9-10

17-18
9-10

17-18
DP-024 10/15/2008 13-14 11

9-10
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18

DP-032 10/17/2008 17-18 17
DP-033 10/17/2008 17-18 216

October 2008 East of Treatment Cell 1% Solution

222

51

10/16/2008 441

153

77

10/16/2008

10/16/2008

10/15/2008

10/15/2008

46

214DP-030

32

512

DP-031 10/17/2008

DP-029

DP-028

DP-021

DP-027

DP-026

10/17/2008

43

19

10/16/2008

10/16/2008

10/15/2008 135

20510/14/2008

DP-020

10/15/2008

10/15/2008

October 2008 Inside Treatment Cell 2 to 4% Solution

DP-023

DP-022

DP-025

200

20810/14/2008DP-016

DP-019

DP-018

DP-017 10/14/2008
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TABLE 2
SUMMARY OF SODIUM PERMANGANATE INJECTION VOLUMES-DP-SERIES 

60 OLYMPIA AVENUE 
WOBURN, MASSACHUSETTS

WELL ID DATE DEPTH INTERVALS 
BGS (ft)

MEASURED 
TOTAL

VOLUME
(gallons)

17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14

DP-052 11/13/2008 17-18 699
17-18
13-14
17-18
13-14

DP-055 11/14/2008 17-18 226

146

11/13/2008

11/13/2008

DP-054 11/14/2008

DP-048

11/13/2008

11/13/2008

248

DP-053

DP-051

DP-050

DP-049

328

DP-043

11/13/2008

546

51

18

28

107

69

146

64

11/12/2008

DP-047

DP-046

DP-045

11/12/2008

11/12/2008

11/12/2008

11/12/2008DP-044

118

136

53

DP-042

DP-041

11/12/2008

DP-040 11/12/2008

11/12/2008

663

11/12/2008

50DP-038

DP-037

11/11/2008

DP-039

DP-034 11/11/2008

34

11/11/2008DP-035

611

83

52

11/11/2008

11/11/2008DP-036

November 2008 Inside Treatment Cell 2 to 3% Solution (10% volume added due to totalizer issues)
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TABLE 2
SUMMARY OF SODIUM PERMANGANATE INJECTION VOLUMES-DP-SERIES 

60 OLYMPIA AVENUE 
WOBURN, MASSACHUSETTS

WELL ID DATE DEPTH INTERVALS 
BGS (ft)

MEASURED 
TOTAL

VOLUME
(gallons)

17-18
13-14
17-18
13-14

DP-058 12/9/2008 17-18 45
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14
17-18
13-14

DP-065 12/9/2008 17-18 1076
DP-066 12/10/2008 17-18 24
DP-067 12/10/2008 17-18 17

17-18
13-14
17-18
12-13
17-18
13-14

DP-071 12/10/2008 17-18 91
DP-072 12/10/2008 17-18 133
DP-073 12/10/2008 17-18 885

17-18
13-14

DP-075 12/11/2008 17-18 36
DP-076 12/11/2008 17-18 141
DP-077 12/11/2008 17-18 597

95

35

108

93

12/11/2008

12/10/2008

37

35

112

48

DP-074

DP-070

DP-069

DP-068

12/10/2008

12/10/2008

34

DP-064

DP-063

DP-062

DP-061

12/9/2008

12/9/2008

12/9/2008

12/9/2008

DP-060

DP-059

DP-057

69

156

213

12/9/2008

12/9/2008

12/9/2008

12/9/2008DP-056

December 2008 Inside Treatment Cell 2 to 3% Solution
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TABLE 2
SUMMARY OF SODIUM PERMANGANATE INJECTION VOLUMES-DP-SERIES 

60 OLYMPIA AVENUE 
WOBURN, MASSACHUSETTS

WELL ID DATE DEPTH INTERVALS 
BGS (ft)

MEASURED 
TOTAL

VOLUME
(gallons)

DP-078
DP-079

17-18
15-16
13-14

DP-081 4/21/2009 17-18 83
DP-092 4/22/2009 17-18 215
DP-093 4/22/2009 17-18 300

17-18
13-14
17-18
13-14
17-18
13-14

DP-082 4/21/2009 17-18 592
17-18
13-14
17-18
13-14
17-18
13-14

4/21/2009
4/22/2009

DP-087 4/22/2009 17-18 92
DP-088 4/22/2009 17-18 567

17-18
13-14
17-18
13-14

DP-091 4/22/2009 17-18 25
17-18
13-14

DP-098 4/23/2009 17-18 453

204/22/2009DP-090

594/23/2009DP-097

DID NOT ADVANCE
DID NOT ADVANCE

DP-083

414/21/2009DP-084

33

574/21/2009

DP-085

17-18

4/22/2009DP-089

DP-086 466

4/23/2009

4/23/2009

312

354

914/21/2009

DP-096

DP-095

April 2009 East of Treatment Cell 2 to 3 % Solution

April 2009 Inside Treatment Cell 2 to 3% Solution

DP-080 4/21/2009 15

DP-094 4/23/2009 335

September 30, 2011
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TABLE 2
SUMMARY OF SODIUM PERMANGANATE INJECTION VOLUMES-DP-SERIES 

60 OLYMPIA AVENUE 
WOBURN, MASSACHUSETTS

WELL ID DATE DEPTH INTERVALS 
BGS (ft)

MEASURED 
TOTAL

VOLUME
(gallons)

DP-99 5/19/2009 17-18 12
DP-100 5/19/2009 13-14 969
DP-101 5/19/2009 17-18 430
DP-102 5/20/2009 13-14 148
DP-103 5/20/2009 17-18 91
DP-104 5/20/2009 17-18 81
DP-105 5/20/2009 13-14 189
DP-106 5/20/2009 13-14 41

17-18
13-14

DP-108 5/20/2009 17-18 99
DP-109 5/20/2009 13-14 11
DP-110 5/20/2009 17-18 8
DP-111 5/20/2009 15-16 41
DP-112 5/21/2009 13-14 102
DP-113 5/21/2009 13-14 0
DP-114 5/21/2009 7-8 67
DP-115 5/21/2009 11-12 352
DP-116 5/21/2009 17-18 19
DP-117 5/21/2009 13-14 214
DP-118 5/21/2009 17-18 40
DP-119 5/21/2009 17-18 142
DP-120 5/21/2009 13-14 16
DP-121 5/22/2009 14-15 20
DP-122 5/22/2009 13-14 30
DP-123 5/22/2009 10-11 0
DP-124 5/22/2009 9-10 250
DP-125 5/22/2009 5-6 0
DP-126 5/22/2009 13-14 49
DP-127 5/22/2009 13-14 29
DP-128 5/22/2009 13-14 15
DP-129 5/22/2009 16-17 21
DP-130 5/22/2009 5-6 49
DP-131 5/22/2009 5-6 530

DP-132 11/17/2009 15-16 7
DP-133 11/17/2009 15-16 327
DP-134 11/17/2009 14-15 328
DP-157 11/20/2009 17-18 634

November 2009 East of Treatment Cell 2 to 3 % Solution

DP-107 5/20/2009 45

May 2009 Inside Treatment Cell 2 to 3% Solution

September 30, 2011
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TABLE 2
SUMMARY OF SODIUM PERMANGANATE INJECTION VOLUMES-DP-SERIES 

60 OLYMPIA AVENUE 
WOBURN, MASSACHUSETTS

WELL ID DATE DEPTH INTERVALS 
BGS (ft)

MEASURED 
TOTAL

VOLUME
(gallons)

DP-135 11/17/2009 12-13 340
DP-137 11/18/2009 12-13 50
DP-141 11/18/2009 17-18 23
DP-142 11/18/2009 12-13 24
DP-143 11/18/2009 17-18 16
DP-144 11/18/2009 17-18 38
DP-145 11/18/2009 17-18 16
DP-146 11/18/2009 15-16 75
DP-147 11/18/2009 15-16 33
DP-148 11/18/2009 15-16 26
DP-149 11/19/2009 17-18 198
DP-150 11/19/2009 17-18 69
DP-151 11/19/2009 17-18 176
DP-152 11/19/2009 17-18 613
DP-153 11/20/2009 17-18 34
DP-154 11/20/2009 17-18 100
DP-155 11/20/2009 17-18 148
DP-156 11/20/2009 17-18 63

November 2009 Inside Treatment Cell 2 to 3 % Solution

September 30, 2011
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TABLE 2
SUMMARY OF SODIUM PERMANGANATE INJECTION VOLUMES-DP-SERIES 

60 OLYMPIA AVENUE 
WOBURN, MASSACHUSETTS

WELL ID DATE DEPTH INTERVALS 
BGS (ft)

MEASURED 
TOTAL

VOLUME
(gallons)

DP-136 11/18/2009 15-16 334
DP-138 11/18/2009 13-14
DP-138 11/18/2009 11-12
DP-139 11/18/2009 13-14 4
DP-140 11/18/2009 16-17 291

DP-158 6/8/2010 17-18 506
DP-161 6/8/2010 17-18 161
DP-164 6/8/2010 17-18 513
DP-165 6/8/2010 17-18 560
DP-168 6/9/2010 13-14 495

DP-159 6/8/2010 17-18 289
DP-160 6/8/2010 17-18 243
DP-162 6/8/2010 17-18 25
DP-163 6/8/2010 17-18 327
DP-166 6/8/2010 17-18 64
DP-167 6/8/2010 17-18 47
DP-169 6/9/2010 16-17 464
DP-170 6/9/2010 16-17
DP-170 6/9/2010 15-16
DP-171 6/9/2010 16-17 524
DP-172 6/9/2010 16-17 28
DP-179 6/10/2010 16-17 707
DP-181 6/10/2010 16-17 63
DP-182 6/10/2010 17-18 48
DP-183 6/10/2010 12-13 573
DP-184 6/10/2010 16-17 47
DP-185 6/10/2010 16-17 22
DP-186 6/10/2010 12-13 23
DP-187 6/11/2010 12-13 14
DP-188 6/11/2010 15-16 51
DP-189 6/11/2010 12-13 36
DP-190 6/11/2010 14-15 94
DP-191 6/11/2010 14-15 31
DP-192 6/11/2010 15-16 20
DP-193 6/11/2010 16-17 20
DP-194 6/11/2010 15-16
DP-194 6/11/2010 13-14
DP-194 6/11/2010 14-15

20

1

179

June 2010 East of Treatment Cell 1 to 2 % Solution

June 2010 Inside Treatment Cell 1 to 2 % Solution

November 2009 Southwest Corner Outside Treatment Cell 2 to 3% Solution

September 30, 2011
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TABLE 2
SUMMARY OF SODIUM PERMANGANATE INJECTION VOLUMES-DP-SERIES 

60 OLYMPIA AVENUE 
WOBURN, MASSACHUSETTS

WELL ID DATE DEPTH INTERVALS 
BGS (ft)

MEASURED 
TOTAL

VOLUME
(gallons)

DP-173 6/9/2010 13-14 0
DP-174 6/9/2010 12-13 0
DP-175 6/9/2010 12-13 and 13-14 1
DP-176 6/9/2010 13-14 4
DP-177 6/10/2010 11-12 41
DP-178 6/10/2010 15-16 773
DP-180 6/10/2010 15-16 944

DP-195 11/2/2010 11-12 5
DP-197 11/2/2010 11-12 47
DP-198 11/2/2010 12-13 82
DP-199 11/2/2010 9-10 312
DP-201 11/2/2010 11-12
DP-201 11/2/2010 9-10
DP-202 11/2/2010 8-9 36
DP-203 11/2/2010 10-11 41
DP-204 11/2/2010 11-12 13
DP-205 11/2/2010 15-16 31
DP-206 11/3/2010 14-15 4
DP-207 11/3/2010 15-16 45
DP-208 11/3/2010 16-17 185
DP-209 11/3/2010 9-10 1,130
DP-213 11/3/2010 18-19 99
DP-214 11/4/2010 19-20
DP-214 11/4/2010 18-19
DP-215 11/4/2010 18-19 66
DP-217 11/4/2010 18-19 270
DP-218 11/4/2010 14-15 231
DP-221 11/4/2010 13-14
DP-221 11/4/2010 8-9

June 2010 Southwest Corner Outside Treatment Cell 1 to 2% Solution

November 2010 Inside Treatment Cell 0.5% solution

62

108

106

September 30, 2011
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TABLE 2
SUMMARY OF SODIUM PERMANGANATE INJECTION VOLUMES-DP-SERIES 

60 OLYMPIA AVENUE 
WOBURN, MASSACHUSETTS

WELL ID DATE DEPTH INTERVALS 
BGS (ft)

MEASURED 
TOTAL

VOLUME
(gallons)

DP-222 11/5/2010 15-16 44
DP-223 11/5/2010 11-12 82
DP-224 11/5/2010 18-19 207
DP-225 11/5/2010 13-14 91
DP-226 11/5/2010 17-18
DP-226 11/5/2010 12-13
DP-227 11/5/2010 17-18 105
DP-228 11/9/2010 18-19 104
DP-229 11/9/2010 16-17 43
DP-230 11/9/2010 10-11 28
DP-231 11/9/2010 20-21 32
DP-232 11/9/2010 20-21 1124
DP-233 11/9/2010 20-21 393
DP-234 11/9/2010 5-6 6
DP-235 11/9/2010 15-16 41
DP-236 11/9/2010 17-18 30
DP-237 11/9/2010 18-19 37
DP-238 11/9/2010 10-11 22
DP-239 11/9/2010 11-12 209
DP-240 11/10/2010 10-11 37
DP-241 11/10/2010 10-11 673
DP-242 11/10/2010 17-18 74
DP-243 11/10/2010 19-20 25
DP-244 11/10/2010 15-16 72
DP-245 11/10/2010 16-17 625
DP-246 11/10/2010 16-17 284
DP-247 11/10/2010 6-7 42

65

November 2010 Inside Treatment Cell 0.5% solution (continued)

September 30, 2011
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TABLE 2
SUMMARY OF SODIUM PERMANGANATE INJECTION VOLUMES-DP-SERIES 

60 OLYMPIA AVENUE 
WOBURN, MASSACHUSETTS

WELL ID DATE DEPTH INTERVALS 
BGS (ft)

MEASURED 
TOTAL

VOLUME
(gallons)

DP-196 11/2/2010 11-12 773
DP-200 11/2/2010 10-11 754
DP-219 11/4/2010 10-11 47
DP-220 11/4/2010 14-15 1046

DP-210 11/3/2010 9-10 149
DP-211 11/3/2010 14-15 285
DP-212 11/3/2010 12-13 844
DP-216 11/4/2010 12-13 848

DP-248 6/14/2011 13-14
DP-248 6/14/2011 12-13
DP-249 6/14/2011 16-17 86
DP-250 6/14/2011 16-17 68
DP-251 6/14/2011 14-15
DP-251 6/14/2011 13-14
DP-252 6/14/2011 15-16 66
DP-253 6/14/2011 14-15 67
DP-254 6/14/2011 16-17 191
DP-255 6/14/2011 14-15 32
DP-256 6/14/2011 14-15 126
DP-257 6/14/2011 14-15 233
DP-258 6/15/2011 13-14 51
DP-259 6/15/2011 13-14 15
DP-260 6/15/2011 13-14 368
DP-261 6/15/2011 15-16 31
DP-262 6/15/2011 13-14 288
DP-264 6/16/2011 12-13 684
DP-265 6/16/2011 14-15 10
DP-266 6/16/2011 15-16 678
DP-268 6/17/2011 6-7 208
DP-269 6/17/2011 10-11 117
DP-272 6/20/2011 14-15 382
DP-275 6/21/2011 10-11 71
DP-276 6/21/2011 15-16 605
DP-277 6/21/2011 16-17 70
DP-278 6/21/2011 9-10 106
DP-279 6/15/2011 13-14 1,320

June 2011 Inside Treatment Cell 0.5% - 1%  Solution

November 2010 East of Treatment Cell 0.5% Solution

November 2010 Southwest Corner Outside of Treatment Cell 0.5% Solution

85

902
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TABLE 2
SUMMARY OF SODIUM PERMANGANATE INJECTION VOLUMES-DP-SERIES 

60 OLYMPIA AVENUE 
WOBURN, MASSACHUSETTS

WELL ID DATE DEPTH INTERVALS 
BGS (ft)

MEASURED 
TOTAL

VOLUME
(gallons)

DP-263 6/16/2011 9-10 713
DP-267 6/16/2011 12-13 673
DP-270 6/20/2011 11-12 401
DP-280 6/16/2011 11-12 724

DP-271 6/20/2011 17-18 606
DP-273 6/20/2011 10-11 780
DP-274 6/20/2011 10-11 770

Volume (May 2008): 2,338
Volume (October 2008): 2,802

Volume (November 2008): 4,472
Volume (December 2008): 4,080

Volume (April 2009): 4,110
Volume (May 2009): 4,110

Volume (November 2009): 3,987
Volume (June 2010): 7,938

Volume (November 2010): 12,114
Volume (June 2011): 11,527

Total Volume: 57,478
NOTES:
1.  BGS = Below ground surface.
2.  psi = pounds per square inch. 
3.  For each DP location, depth intervals are listed in order of field performance. 

June 2011 Southwest Corner Outside of Treatment Cell 0.5% Solution

June 2011 East of Treatment Cell 0.5% Solution
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